Cloning and characterization of a glucosyltransferase that reacts on 7-hydroxyl group of flavonol and 3-hydroxyl group of coumarin from tobacco cells.
In higher plants, secondary metabolites are often converted to their glycoconjugates by glycosyltransferases (GTases). We cloned a cDNA encoding GTase (NtGT2) from tobacco (Nicotiana tabacum L.). The recombinant enzyme expressed in Escherichia coli (rNTGT2) showed glucosylation activity against several kinds of phenolic compounds, particularly the 7-hydroxyl group of flavonoids and 3-hydroxycoumarin. The K(m) values of kaempferol and 3-hydroxycoumarin with rNTGT2 are 6.5 microM and 23.6 microM, respectively. The deduced amino acid sequence of NTGT2 shows 60-70% identity to that of anthocyanin 5-O-glucosyltransferase (A5GT); rNTGT2 did not show activity against the anthocyanins tested. NtGT2 gene expression was induced by treating tobacco cells with plant hormones such as salicylic acid. We consider that NtGT2 gene might have evolved from the same ancestral gene as the A5GT genes to the stress-inducible GTases that react on several phenolic compounds.